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REMARKS 

Claims 1-8 and 10-57 are pending in the above referenced application. Claims 1-8 and 
10-57 are rejected. Claims 1, 6, 32, 36 and 39 are currently amended. Claims 4, 5, 7, 8 and 41 
5 are canceled without prejudice. 

Applicants respectively request recdnsideration in view of the following claim 
amendments and remarks. 

I. 35 U.S.C. S 112 Claim Reiecitioas 

Claim 36 is rejected under 35 U.S.C. §1 12, second paragraph, as being indefinite for 
10 allegedly failing to particularly point out and distinctly claim the subject matter which the 

applicant regards as the invention. The Office Action states that there is insufficient antecedent 
basis for a "planarized surface" in either claim 36, 33, 31, 30, or 29. Claim 36 has been amended 
to correctly state that it is dependent upoii claim 35. 

II. 35 U,S.C. S 102fe^ REJECTIONS 

15 Claims 1- 4, and 10 stand rejected under 35 U.S.C. §102(e) as allegedly being anticipated 

by Daneman et al (US 6,528,887). The Office Action states that Daneman et al. discloses a 
MEM device comprising a movable niicrottiachined structure, and a conductive diamond 
material definiug an abrasion resistive contact area (read as resistive to stiction), disposed along a 
surface of the structure and the device! operates as a switch with a lever mechanism that is 

20 inherently subject to abrasion as it closes. 

The applicant respectfully disagrees. To anticipate a claim, "each and every element set 
forth in the claim [must be] found, either expressly or inherently described, in a single . . . 
reference." Verdegall Bros. V. Union Oil Co. of California, 814 F.2f 628, 631 (Fed. Cir. 1987) 
(M.P.E.P, Section 2131). Applicants have currently amended independent claim 1 to expressly 

25 recite a movable micromachined structure "comprising a rib enforced lever mechanism." 
Support for the amendment is found in previous dependent claims 4 and 5, and in the original 
specification. Consequently, because Daneman et al. does not teach or suggest a movable 
micromachine structure "comprising a rib enforced lever mechanism'% Daneman et al does 
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not to teach every element of the claimed invention and, hence, does not anticipate amended 
claim L As a consequence, claim 1 is ailowable for at least all of the reasons stated above. 
Claims 2-4 and 10 are dependent on allowable independent claun I and are, therefore, allowable 
for at least the reasons stated above. 
5 Claims 1 1, 13-19 and 27-28 are^ected under 35 U.S.C. §102(e) as allegedly being 

anticipated by De Los Santos et al (US;fi,040,61 1). The Office Action states that De Los Santos 
et al disclose a MEM device comprising a movable mechanism residing adjacent a substrate; 
and abrasion resistant material (read as kiction resistive material) localized on a first portion of 
the movable mechanism; a first contact-region locaUzed on the substrate that attracts the movable 
10 mechanism toward the substrate such tiiat the abrasion resistant material becomes operationally 
coupled to a second contact region coniprising an abrasion resistive material that resides on the 
substrate, wherein the second contact material is similar to the first portion material; the second 
contact region comprising a first RF cohtact portion and a second RF contact portion such that 
the movable mechanism shorts the first and second RF contacts; a third contact region operable 
15 to pull back the moveable mechanism fiom being attracted to the second contact region; the 
moveable mechanism fiirther con^risihg a first anchor portion and a second anchor portion 
mtegral to a top surface of the substrkt^, wherein the first anchor portion is a dielectric layer that 
prevents the lever mechanism from ph^ically coupling to the third contact region when the first 
contact region is energized. The Office Action fijrther states that it is inherent that the portion of 
20 the mechanism would be subject to abi^sion as the first portion of the mechanism becomes 
operationally coupled to the second contact region. 

The applicant respectfully disa^ees. The De Los Santos et aL patent describes a MEMS 
device requiring only a low actuation Voltage to effect switching. The De Los Santos et al patent 
does not teach an abrasion resistant miteriail located on a first portion of a movable mechanism. 
25 The De Los Santos et al. patent does teach that by proper pivot design and properly phasmg the 
magnitudes of the primary control electrodes, the rale of the switching action and the speed of 
contact between the interconnection iliftes and the contact pads can be controlled to extend 
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contact life. The stiction resistance noted in the office action refers to the alternate process 
described, whereby a dielectric layer i^ -incdiporated to reduce the possibility of beam sticking. 
Thus, the stiction resistance is resistaiifee tqithe unintentional adhesion of MEMS surfaces. The 
stiction resistance has no relation to abirasibn resistance. Therefore, De Los Santos et al. does not 

5 to teach every element of the claimed itiVeiition and, hence, does not anticipate independent 
claim 1 1 or claims dependant therefroiii: f 

Claim 37 is rejected under 35 tr.S.C. § 102(b) as aUegedly being anticipated by Huang et 
al. (US 6,384,353). The Office Actio|:sfates that Huang et al. discloses a MEM device 
comprising a movable mechanism residing adjacent a substrate; an abrasion resistant material 

10 (tungsten) localized on a first portion of the movable mechanism; a first contact region that 
attracts the movable mechanism towaid th6 substrate such that the abrasion resistant material 
becomes operationally coupled to a second contact; and further comprising an integral enclosure 
to enclose the MEM device. 

The appUcant respectfiiUy disalj^irees. Huang et al teaches a MEMS device with a 

15 protective cap. The protective cap of kuahg^r a/, is bonded by a bonding layer at the bonding 
perimeter, placed over MEMS compoxierit such that it mates with a substrate trace. The 
protective cap of Hiiang et al is placed over the MEMS device and is not an integral enclosure. 
The Huang et al, patent does not teacli: every element of the claimed invention and, hence, does 
not anticipate claim 37. 

20 Claims 39-40, 42-50 and 52-5f areaejected under 35 U.S.C. § 102(b) as aUegedly being 

anticipated by Tihnans et al (US 6,2^7,072). The Office Action states that Tihnans et al 
discloses an integral micro-machined structure for enclosing a MEM device and method of 
manufacture thereof^ comprising providing a substrate, fabricating a vertical structure extending 
fiDm the substrate (switch in cavity afiba) stiid fabricating a cover over the substrate structure, 

25 wherein the cover defines a tortuous dhknilel (labyrinth path) and covers plurality of MEM 

devices, sacrificial material is removed tltfbugh the channel and a seaUng member engaging the 
channel; and an inert gaseous material or vacuum sealed state inside the enclosure. 
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The applicant respectfully disa|i:ees, Tihnans et al describes a method of fabricating a 
microstnicture having an internal and i|:6fferably sealed cavity. Tilmans et al do not describe a 
micro-machined structure defining at lekst one tortuous path. Additionally, claim 39 has been 
amended to bring in the limitation of afcontact region, on the substrate structure, acting as a pull- 
5 back contact for a MEM residing on said siibstrate. Tilmans et a/., therefore, does not teach 
every element of the claimed inventidit and,; hence, does not anticipate claims 39-40, 42-50 and 

52-57- :SP\i 
in. 35 U,S,C, 8 103fa^ REJECTIONS 

Claim 5 is rejected under U.S.C.: l()3(a) as being allegedly unpatentable over Daneman et 
10 al in view of Lin et al (NPL reference '^U^'). The Office action states that Daneman et al 
discloses all of the elements of the claijii, but fails to explicitly teach the lever mechanism to 
have a rib enforced lever. The Office Actibn rehes upon Lin et al to provide a movable 
micTXMnachine switch structure using ii^rib^^^ lever. The Office Action asserts that one of 
ordinary skill in the art would have be^ii' niptivated to use the rib enforced lever of Lin et al 
15 because a rib enforced lever was knowi toi^ flie lever stif&ess and prevent deformation of 
the lever. 

The applicant respectfully disa^eiBS- Daneman et al describe a MEMS device widi a flap 
movably attached to the device by onejot iiibre flexures. The flap may include a reflecting 
surface so that the device acts as a MK^S jniirror: The flap described by Daneman et al is not a 

20 lever mechanism. Additionally, Danemanle^ al provide no suggestion of any benefit of a more 
rigid flap. The Lin reference, on the btli^r hand, teaches that with a rib-reinforced structure, the 
bending stif&ess of a lever arm can b^^sigtiificantly increased, leading to an improved 
performance of the lever mechanism. Ai person of skill in the art would not be motivated to use 
the rib-reinforced lever of Lin in the switch of Daneman et al because Daneman et al uses a 

25 flap, not a lever. Additionally, a persort 6^^^^^ in the art would not be motivated to use the rib- 
reinforced lever of Lin et al because thei intended function of a reflecting surface described by 
Daneman et al would be destroyed byjttie' proposed modification of a rib-reinforced structure. 
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Claims 6-8 are rejected undeir llS jG; 35 103(a) as aUegedly being unpatentable over 
Daneman etaL in view of Huang et a/|pi^ Office Action states that Daneman et al discloses all 
of the elements of the claims inchiding ii itiaro-ma^^ structure, but does not explicitly teach 
5 an integral enclosure having an apertuf j^Jb^iei: the structure. The Office Action relies upon Huang 
et al to provide the micro-machine strufctttre with an integral enclosure having an aperture over 
the structure. 

The applicant respectfully disa|fie6sy Claims 7 and 8 have been canceled without 
prejudice. Claim 6 has been amendedfb^iticiude the limitation of said encl osure defining an 

10 integral enclosure. Support for this smeiidment is found in canceled claim 8 and in the original 
specification. The Huang et al patent^escfibes a protective cap covering a MEMS device. The 
protective cap of Huang et aL is describM; as having a bonding layer at the bonding perimeter 
placed over the MEMS component sudli that.it mates with the substrate trace. Therefore, the 
protective cap of Huang et al is not ari; integral structure, and combining it with the structure of 

15 Daneman et al would not lead a persdfi of brdiiiafy skill in the art to the invention of claim 6. 

Claim 12 is rejected under §103(^ as allegedly being unpatentable over De 

Los Santos et al ui view of Daneman I'/ crfc Action states that De Los Santos et al 

disclose all the elements of the claim, But jaiis to explicitly teach the use of a diamond material 
as an abrasion resistant material. ThelOffi^ Action relies upon Daneman et al to provide the 

20 MEM device comprising a movable Mecha^ a diamond abrasion resistant material on a 

first portion of the movable mechanism. 

The applicant respectfully disagrees; The pe Los Santos et al patent describes a MEMS 
device having a pivoting beam and primai^i^ control electrodes. The De Los Santos patent states 
that by proper design and properly phasifig the magnitudes of the primary control electrodes, the 

25 rate of switching action, the contact b|tweert the interconnection lines and the contact pads can . 
be controlled, thus extending contact fiifeiilpne of ordinary skill in the art would not have been 
motivated to use the diamond materia|pfp£inetnan et al in the device of De Los Santos et al 
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because the latter teaches preventing boit^ ^^vear by controlUng the movement of the contact 
pads through a flexible pivot design mfiiiii^ pdntrol electrodes. Quoting in re Gordon, 733 
F2d 900, 902, 221 U.S.P.Q. 1 125, 1 127 (Fed, Cir, .1984) "[t]he mere fact that the prior art could 
be so modified would not have made the modification obvious unless the prior art suggested the 
5 desirabiUty of the modification." Clea|y Mire is no suggestion of desirability of a diamond 
abrasion resistant material for the coritact-re^bn in the device of De Los Santos et al 

Claims 20-23, 29-31, 34-36 and 38 ate rejected under 35 U.S.C. §103(a) as allegedly 
being unpatentable over De Los Santos aim view on Lin et al The Office Action states that 
the process limitation of planarizatioiril|)^(*^ polishing found in claims 22 and 

10 23 invoke the product-by-process doctrine, and that the claims are not limited to the 

manipulations of the recited steps, only the structure implied by the steps. The Office Action 
further states that De Los Santos et al. teach all of the elements of claims 20-23, but fails to 
explicitly teach a second surface on th^meciianism comprising a metallic rib. The Office Action 
relies upon Lin et al to teach a movabl§:mj^ switch structure using a metallic rib 

15 enforced lever. The Office Action as^ertS' that it would have been obvious to one of ordinary 

skill in the art at the time of the inveiition to lise the metallic rib enforced lever of Lin et al in the 
switch mechanism of De Los Santos er a/^; ; : 

With respect to claims 29-31^31^)5^:^(1 38, the Office Action asserts that De Los Santos 
et al discloses a many of the featur^ # tiiS)l^ switching device, but fails to teach an integral 
20 conductive rib on the lever mechanism^; • 31^ Action relies upon Lin et al to teach a 

movable micro-machine switch using |ft:i^nteig^^ rib enforced lever. The Office 

Action states that it would be obvious to oft^bip skill in the art to use the integral 

conductive rib enforced lever of Lin et al in the switch mechanism. 

The applicant respectfully disajgre^es: : :^ enforced design of Lin et al is intraded to 
25 increase the lever stiffiiess. The MEM device of De Los Santos et al comprises a flexible 

cantilever beam positioned orthogorial^:^ jiie interconnect lines (described as 28 in Figure 2). 
The rib enforced lever of Lin et al Wo|id;jd6stroy the intended function of the flexible cantilever 
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described in the De Los Santos patent. Illiisrefbr^, a person of ordinary skill in the art would not 
have been motivated to combine th^se irefetences; 

Claims 24-26 and 32 are rejiBct|d 35 U.S.C. § 103(a) as allegedly being 
unpatentable ov^ De Los Santos et jal^yyjGw of Lin et aL and fiirther in view of Huang ei aL 

s The Office Action states that De Lo^ S^tbs ail in view of Lin et aL teaches all of the elements 
of the above mentioned claims incliidih^ pull-^^^ contact, but fails to explicitly teach an 
integral enclosure comprising an el6ctnc;^;:rield. JThe Office Action relies upon Huang et aL to 
provide the MEM switch device with iri int^^ enclosure comprising an electrical shield. The 
Office Action asserts that it would Havbjbebii obvious to one of ordinary skill in the art to use the 

10 enclosure of Huang et aL in the movable diebhahism device as described by De Los Santos et aL 
in view of Lin et aL Additionally, the Offic^ Action states that De Los Santos et aL in view of 
Lin ei aL do not teach the conductive rijbJniaterial to be copper. The Office Action relies upon 
Huang et aL to teach a MEMS device wherein the lever material is copper. The Office Action 
asserts that it would have been obvious to one of ordinary skill in the art to use the conductive 

15 copper material of Huang et aL in the nb enforced lever as described by De Los Santos et aL in 
view of Lin a/. 

The apphcant respectfully disagree^ •:■ As described above, the enclosure of Huang et aL is 
not an integral enclosure. The present mVeirition teaches and claims an integral enclosure. 
Furthermore, Huang et aL talks about prevrating losses only with respect to the prior art, and 

20 only with respect to the packaging ^ub^trate.; Therefore, Huang et aL is not a proper reference as 
it does not teach any element of the>ej:^t^d!claim and it does not provide any motivation to 
modify the prior art. With respect 16 ciatcr!i::32, for the reasons stated above, De Los Santos et aL 
in view of Lin et aL do not teach all; of^^jfe;^^ of the claims, including a pull-back contact. 

Huang et aL teaches an electrode fdrinhig ii^^^^ comprising a dielectric layer and a layer 

25 identified as 134, which may be co^iper^ Gopper i^ selected for having minimimi stiflfeess and 
low thermal expansion coefficient. Agoin, the Dp Los Santos et aL device is a flexible 
cantilever. One of ordinary skill in the '^ have been motivated to combine the prior 
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art references because of the stated requirement for flexibility in the cantilever of De Los Santos 
et al. is contrary to the present inven|6i||||he Huang et al. teaching of a cantUever requiring 
two materials. The invention of claiift 32 describes a rib enforced lever mechanism comprising a 
rib that is integral to the lever mechaMs|2|i:ribibeing copper. Claim 32 has been amended to 
5 correctly state that it is dependant fr(fe^|?li.;N^ 

Claim 33 is rejected under 35 U.S.C. 103(a) as allegedly being uiq)atenable over De Los 
Santos et al. in view of Lin et al and further in view of Daneman et al. The Office Action states 
that De Los Santos et al. in view of tin et al. teaches all of the elements of claim 33, but foils to 
explicitly teach the conductive rib material to be diamond. The Office Action reUes upon 
10 Daneman et al. to teach a MEM swilidi|le|& wiierein the lever material comprising diamond. 
The Office Action asserts that it would M been iobvious to one of ordmary skill in the art at the 
time of the invention to use the conductive diamond material of Daneman et al. in the rib 
enforced lever as described by De Los SJantos et al in view of Lin et al., because diamond is weU 
known in the art to be extremely hard aiid abrasion resistant, and thus would improve the 
15 performance of the device. 

The applicant respectfully d^sa#|ei^For Jflbe reasons stated above, De Los Santos et al. in 
view of Lin et al does not teach all ktiiei^lemehts of claim 33. Furthermore, the conductive 
diamond fihn of the Daneman et a/J^iatent is defined as a landing pad. The subject claim 
describes a rib enforced lever mechanism cjompriSing a rib that is integral to the lever mechanism 
20 and is comprised of a conductive diam|i|||yet.; ^Even if De Los Santos etal. in view of Lin et 
al had taught the remaining demerits M ciaiin ii, which they don't, one of ordmary skill in the 
art would not have been motivated to combine tfe diamond material of Daneman et al without 
the knowledge learned from the appnc^e|^discj6$ure. 

Claims 41 and 42 are rejected iMiif35 ASi.C. § 103(a) as allegedly being unpatentable 
over Tilmans et al in view of De iJos Saiitos etaJ^ The Office Action states that Tihnans et al. 
discloses all of the elements of the claims, but f^is to expUcitly teach the stioicture to comprise a 
contact region acting a pull-back contaict for a MEM device and acting as a shield for 
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electromagnetic radiation. The Office Action relies upon the micro-machined structure of De 
Los Santos et al to teach a contact region acting as a pull-back contact for a MEM switch device 
and as a shield for electromagnetic radiation. The Office Action asserts that it would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the contact region of 
5 De Los Santos et al in the micio-machined structure of Tihnans et al, because including a pull- 
back mechanism would have decreased the overall switching time of the device and an 
electromagnetic shield would have prevented signal loss, thus improving the performance of the 
device. 

The apphcant respectfully disagrees. Claim 39 has been amended to include the 
10 limitations of claim 41 . Claim 41 has been canceled. Tilmans et al describes a method of 

fabricating a micro structure having an internal and preferably sealed cavity, Tilmans et al do not 
describe a micro-machined structure defining at least one tortuous path. Therefore, Tihnans et 
al does not describe all of the elements of claims 39 and 42, in addition to the structure 
comprising a contact region acting as a pull-back contact for a MEM device and acting as a 
15 shield for electromagnetic radiation: : The contact region described by De Los Santos et al is a 
primary control electrode positioned on top of the substrate (Figure 7, 38a; column 4 lines 24- 
40). It is not a contact region acting as a pull-back contact for the MEM device residing on a 
substrate. Additionally, the metal/dielectric layer, cited by the Office Action as inherently actmg 
as a shield for EM radiation, is a thin dielectric layer, deposited as thin as possible, to reduce the 
20 possibility of the beam sticking upon appUcation of voUage. The metal/dielectric layer as 
described by De Los Santos would not^prevent the passage of EM radiation. A person of 
ordinary skill in the art would not havevhad any suggestion or motivation to select the elements 
needed to arrive at the claimed invMtion without the prior knowledge of the applicant's 
disclosure. 

25 Claim 5 1 is rejected under 35 U.S.C. § 1 03(a) as allegedly bemg unpatentable over 

Tilmans et al in view of Daneman et al The Office Action states that Tihnan et al discloses all 
the elements of the claim, but feils to explicitly disclose the MEM device comprises diamond. 
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The Office Action relies upon Daneman et al. to teach a micro-machined stracture wherein the 
device comprises diamond. The Office Action asserts that it would have been obvious to one of 
ordinary skill in the art at the time of the invention to use the diamond material of Daneman et al. 
in the device of Tihnans et al, because diamond was well known in the art to be extremely hard 
and abrasion resistant. 

The apphcant respectfully disagrees. For the reasons stated above Tilmans et al. does not 
disclose all of the elements of claim 51 . Furthermore. Daneman et al. teach conductive landing 
pads comprising conductive diamond fihn. the prior ait references cited here provide no 
suggestion of the desirability of the modifications needed to arrive at the claimed invention of 
micro-machined structure comprising diamond, enclosing at least one MEM device. It is weU 
established that the fact that prior art could be so modified does not make the modifications 
obvious absent the suggestion of the desirability of the modifications. 

For at least the reasons stated above, the applicants respectfully request that the rejections 
under 35 U.S.C. 103(a) be withdrawn. 

In view of the remarics and amendments above, the applicants respectfully submit that the 
present appUcation is in condition for allowance and solicits action to that end. If there are any 
additional matters that maybe resolved or clarified through a telephone interview, the Examiner 
is respectfiilly requested to contact applicant's undersigned representative. 

Respectfully submitted. 



25 



Thomas Omholt 
l^eg. No. 37,052 



Cabot Microelectronics Corporation 
870 North Commons Drive 
Aurora, IL, 60504 
Tel. {630)375-2033 



PACE 16/16 * RCVD AT 4/28/2006 12:16:46 PM [Eastern Daylight TImel « SVRlUSPTO-EFXRF-S/O * DNIS:2738300 * CSID: 6304992654 • DURATION (mn>-ss):07-38 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 



XJ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ yGRAY SCALE DOCUMENTS 



U LINES OR MARKS ON ORIGINAL DOCUMENT 
□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 






OTHER: 



